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Abstract of TW565954B 

The light emitting element 100 has the ITO 
transparent electrode layer 8 for applying light 
emission drive voltage to the light emitting layer 24, 
and the light from the light emitting layer 24 is 
taken out in such a form that it transmits through the 
ITO transparent electrode layer 8. Moreover, 
between the light emitting layer 24 and the ITO 
transparent electrode layer 8 ? an electrode junction 
layer 8 consisting of GaAs containing In is arranged 
such that it contacts with the ITO transparent 
electrode layer. At the junction interface of the ITO 
transparent electrode layer 8 5 an area where the 
electrode junction layer 7 is made and an area where 
it is not made exist mixedly. The electrode junction 
layer 7 forms a GaAs layer 7"" on the light emitting 
layer, and it is made by diffusing In from the ITO 
transparent electrode layer 8 to the GaAs layer 7"" 
by heat-treating a stack 13 where the ITO 
transparent electrode layer 8 is made to contact with 
the GaAs layer 7" M . Thus, the present invention 
provides a manufacturing method for a light 
emitting element in which the contact resistance of 
an electrode is reduced by joining an ITO 
transparent electrode layer as the electrode for light 
emission drive via an electrode junction layer, and 
which is hardly influenced by the difference of a 
lattice constant from a light emitting layer at 
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bonding p&d 16 

.—contact foyer 7 
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wtitTti* 100 - mmmummytm^ 24 Mnn^nij 
«B£ ito mmnmm 8 . a^»§p 24 . 

^ ITO 3£§B«SJff 8 2.fcM$tftti • 51 ' itTfeif £P 24 H ITO 

mwnmm s » jjiwr ito aw-maj»»»s:^^i3 

ft Stf In £ GaAs m^Z-MUm^M 7 . ^ ITO ^ 
GaAs jf 7" . mBlR^ ITO IH^iif 8(JUSlK GaAs jf 

7"&m2.-%&,wm)2.mmm 13 stfraaats » & in & ito 
ss^igi s istfcis GaAs jv 7 n mmm • »jtt • 
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J^(Al x Ga 1 _ x ) y In I _ y P iB||«(gtfJ ' 0 ^ x ^ 1 * 0 ^ y ^ 1 > 
JUT ' ^fS AlGalnP jg £ || » j^MfiJi AlGalnP) . ^J&3 
^MSB^S^TCft ' mUmmmidouble hetero)flg;t(^*ii| 
AlGalnP tgttjf ' JUWB^Ifc^^ngr AlGalnP fell ^ p 
S AlGalnP feliH^^^E^^) , IP fg « ?I flb jg£ £ 
7C#-jfc^f-»5£^*»ffiffi In x Ga y Al,_ x _ y N(^iti > O^x^l 

* o^y^i • X + y ^ i) ■. jfcm&ffimm^mmzw&mftiTt 

' 5^JU AlGalnP W%7t\$M ffl ' ^ n 1 GaAs 
±Sf I B H B J^ftW^i • JU n m GaAs Iff ^ n I 
AlGalnP ^If > AlGalnP ?gf£Jf » p S AlGalnP ^If^ 

^ 5: HI K W m ' £ # f* m ffl to • JU t£ ' Si^YftBttSft* 
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mm^m^^.mmmT ytrntam. • ^ ft » m$osb$i^j 

6-188455 ^jUmH^F 1-225178 & # # & $g * • SI tiJ 
— II Efc ft & M * ffi ' ITO(Indium Tin Oxide : 

■ mm^mmm xm^mm ■ ito 
5g « s ■ ^ nt » a « & is ■ sonTc^fflgft-a-^^^iiji 

y6$tm&)f$l& ■ M$0 ' ffli 2 ? 1-225178 Sfc^fgcfi , l%7jkj 

— m&mm ito mmmnm^mzL&m » inf^ inGaAs if 
a*^s»wifi«i#» • <a*Tfie»mEtt»» (ohmic 

contact) > ^fn^MWmmMmi&Z InGaAs H ^ $ ^ « @ 

• 5^ ■ ip fie m <& m m m m m £ m -a- > »t tc 



&&2.&mm:$5&MK)MJ& i m® > Hift • :£ flE JS 315 # ffl HE 



^mm,itmmmmmm^.mmmta • a* s & j» sb n * 

^^«Bt«»m ■ ffi tB fflJ ftff * ffi S Jf £ & K 4fc 0 J^Jfcb^ 
5£ ?fc « ffi Jg J* ■ SP«6Sli«7B#^ll^*»mSS[^ • 
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(2)fi^^itii^I^il £ -ft: ^ 3* « # ' 
t be # flf fli £ ^ i EJ$#t&tft£^ 2 > ftrsum 2 



^Mi^Cm 1 BE$0* • Jft £ ft; ^ & »K m SI M J£ 



J* £ 7£ j£ ® f* ' /M^^lftliit^^ 



^(I2i^)' Hjth > n 1 is # * ft a 93 * © Jt £ £ J* 

^^11 2 USE # 2: j£ # 3& :*: ' 16 :*: ffi SI* # fcti & * 0 X 
5fe « » * SKiffi S & I* l • Hjtfc • £rT*B 

*b « IE m a it £ # # ® * - M^^^^g^^^^^ 
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SB je in & # us 



£ « ft vb m m 



2 !E«2:3fe»tH*^B^f5 i 



if££H 2 Mil . I 

m a sf * « # s ° « a i 
Em ° 

w ia m ^ is £ * a s* -a- « ' itiit* g 1 3fef^^3fe 
^mi&mfcmmzwmj%^mm& • m itg wi « a & » 

mmz.m&nftJF'S ai * Kmmmm^hn i.42ev it^^ 



' &mfanmmwmm aias «ntt • &m > m 

AlAs ^ffltt 21 AlGaAs ?! H > £ ^ # W M M M £ Al H Ht ^ 

sr^ftft » wj%m<kW)mmnmm& » Rjt*jfr*£* 

jf9#H AlGaAs H^Mifcif Al /£ # *g ffi /£ ffi II |fi 

^£ ft ft if » 



(2)jS AlAs SHJtZ. AlGaAs & J| . fl| # S & H H H tb TTa W 

2.02~2.13eV' iff ft ft ft S « S it £ M ' Til^j&1tP.&3g 
»^#I^S3fi^fi*Pl3fK^»»(^ftl 10" 4 Q • cm JUT : & 

T ' ^ Jfcb^MI@m*PI(ohmic)^^^) • jth^ . T^ffl 

AlGaAs MtEJgS AlGalnP ^ S Jf ± E S? S SB ft ft 1% ^ BJ « 

mm^tm^ • ^ w a w w #g a a 2.3~2.35ev ai 

' Hifcb#jg^fa_t£!t AlGaAs £1*7£fflElfi<jHH ■ 
Site ' «Eflftlb*&a^«ffiJt2:gJ-&J?-® ' 

itr Al > Hifc^«Pfi^£ftfcJtT'«-J£/£ ' J.S^^I^fg* 
/.MTiffii 1.42eV : mtUUffl In 0 5 Ga 0 . 5 As B# « H 0.75eV) » @ 

itbfgs^eu*?i*Pfi^^ii • • tg * is i$ is s *J3 « 
aiJt «j£«ffi©£Jt£ft-£ft^*fi ■ 

ftft;4aa^mffjt2:s?'&i^® » n it row • rt& in x Ga,_ 

x As(0<x^ l)2fc#|#C • 

• ftte#/SIB*ffiJt£#W • RT ffi & ft ft » 
X&nO a mft4fcffl(In 2 0 3 )ll±«# - Jiff WW ' ifttUBJl 
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mm^ ito mmmnm > wnm^mn^mm • no mm 
mm^tmzmitmm ■ fs^if^^tfii i~9 » 

% ■ fip*g&*ffij*2:*|fi^ll 5x io- 4 Q • cm &T£35:*M£ 

fi^ffi - X * ITO SQgttajf ' «,te£?(ZnO)«@Jf 

2: U n ' ^RTttffl»«i*-fti»2:*<-b» * cd 2 sno 4 * 

Zn 2 Sn0 4 > ZnSn0 4 - Mgln 2 0 4 ^ B it$Z (Y)2i CdSb 2 0 6 * 

mmmitrnzi Gaino 3 m • mp » *ft«ia^mff j»rt^^- 

^J£rj ' ft * ^> *@ ffi ft & (chemical vapor deposition : CVD)i 
Mm * * £ & £ # £ *& S ft ffi 9t m (physical vapor 
deposition : PVD) - ■? W: H hb ^ S (molecular beam 

epitaxy : MBE) 5fc & ^ J$ ° 0!f £□ > ITO IBJtii > ZnO 

tUflURT f£ffl cvd ffijnj^«3i - itb^f • jfcb # ft ffi j£ J* ffi 

® 1$ » » * ira & ° & jtt a * kj as • RTtesu-fc^s 



> In x G ai _ x As 3§^W In £ GaAs £ )gp 55 # S ^ • 

ant ' ns?fti»^7cfl=«S!tB^«iiii««-ftii»awmaj»* 

*g HI > *ffi»*te«tfcH«*P*4£'' H Jtfc > ilfSS 

0 .02fim £IT ° 

Jfcb^ ■ i^(Al x Ga 1 _ x ) y In,_ y P(^^ . O^x^l * 0^y^l)> 
m In x Ga y Al,_ x _ y N(^i43 > O^x^l * O^y^l » x+y±* l)ffi$f 

• S^ff-f«»¥Bffff^T§#W Al . 

«®»^:®te«iipj^as5:«i^c > bp w t yjff » ' ^fiP ' 

ft §1 ift #J #g • 

X ' In x Ga,_ x As > g| @ ^ H H H ft ^ |r] ' liel^St^i 
' 4B.EWl&mm& O.OOl^m JU± > 0.02^im J^T^Iffl^ ' 

^iiaiRgiBttiittit ' $n M m • £ is g i?/§ « 
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^m^nmmftmmmmwmmm'hn i.42ey 

W ' Bfc InGaAs ^ • ^ f g ffl InP > InAs * GaSb > InSb 

S(Al x G ai _ x ) y I ni _ y P m In x Ga y Al,_ x _ y N ffimi&2.&y6M 
' ^^^cft*WJ^#ffli(Al lt Ga 1 _ ll ) y In 1 _ y P ^ In.GayAl^.yN 

ifct jii^ it jt£ sliest • s»nsttj»miw^f^«3:^« 



• n m ' * m m i± j* £ m. m m m • 

Sflf#1l6^Et*feSfi:felff«4 I (*ffi«3fc«[«*E 520nm & ± * 
670nm J^T) * & * ftg & % % W M 01 #L M (* tiff 9 & S 
:£ 300nm & _t * 700nm J^T)^ ' # WJ * 3g «g g £ $ ^ ^ 
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^ > mffi-^K «ffiS! J»J^ Refill 21^ SIM ' °T 
tl ^ ft * i» ^ ' » 8$ & W M #1 « M 3: ffl ft I* M iff £ 



AlGaInP)lS^ 



M(#I$P InGaAs)B# ' 5* 



M F&1 3l 



5: 



^Fdi^^ GaAs mnmm&mzm • 

« iffi « life i$ « «i • ^(Tn • mj&mftWSL ' HJtt^«3»3B* 

mmnat • ^ ito g^isf^*^ • i±m no 3s 

g#Jt»S£««B&±»* • itb^f • mn ito &i|B«@M 
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o s jjg m , m ^ t * m « pi • i?Dti^<£B«i*BaijK^^ 

' ^EUS^^Jl H GaAs(f|^«®8^J*2.-£W In #)£ 
**&SE£-t£«.&8 : £ AlGalnP ^j&^^Jf^Bf^SII^ 

g*jc{3 HJf . tfif . RTM#^{£fflM^^W AlGaAs M * 
GalnP IS AlGalnP Jf (3£ ffl. P ^ ^ BR * K ^ 5 » 'J N 

^)^ — # ' miuw^j^m^m AiGaAs w - x • ^mmm 
t$ffi$t7£9\'#}&y6M • #!J£a ' tfcmmmm& in x Ga y Ai,_ x _ y N 

m**Jfci£SI J**l3i»3feJ*SB • ittBt • * H J* rT ifc JB 0!l *D 

^ InGaAIN Jf £ ^ H ft ft W RE II Jl « If # )^ ° 



31 - *»W3:«3fc7c#^«J!i^i 



:(J ife h 



as 



(Al x Ga 1 _ x ) y In I _ y P(£cf J ' O^x^l > 0 ^ y ^ J$ £ ^ W & $ 
£5* : S^fuatS^il^±^ GaAs GaAs 
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&w&m&Mi&&&m i '£&& ■ GaAs m&m7Zijj% 
mmmm ito mmnmmWim&mmm > « in ^wsfc ito 

MHJ3«@JtMi$CSfu5Zft GaAs Jf - J^f^jUS^W In £ GaAs 

m » j£ £ « «8 » 0 

AlGalnP ffi Jjfi £ S 3fe Jf 35 ± ^ GaAs Jf - & f0 ^ GaAs 

j* » » £ ;& 5* js ito i3ji@f - wttft^m ' #i£n#i^ 

IH-V ^f-b^i^^^lf^^ . vjmn±({Z7fc — StfrU 

t& fiE ^ £ 3t ffi Jf ) 1& fifc £ GaAs Jf — jffi > & M £□ ^ ft! £ 
MOVPE &3£^$C • GaAs Jf @^J£ AlGalnP ^^UMMff 



lite 



& ' miMm^^^M AlGalnP £flfJ£*B« • rT ^ j£ 



' GaAs m±J&J% ITO 5lBJ«@Mm • If & 

ilfT^m^ ' fl£ In fl£ ITO gl£«ffiJ»SlifeS GaAs Jf & f|S 

mnmm^m • uutb^^siff f»*am»^*-^w in ^ 

GaAs «f«l^5L*ai»^J» ' In itT W * ^ & 5® IN ' f g W Sfc 

bs ± m m m m 2. n « ^ s ^ m ss ^ 2: m % m m m © # & 



s^iwfff ° GaAs mm&ft&mjz&tem. 



3fe£BJff*(Al x Ga 1 _ x ) y In I _ y P(^* > O^x^ 1 * 0.45 ^y^ 0.55) 
l^^tsm^f > H Jfct * $? * HI 8$ $B £ tb y I& t£ _t 2ft Is 

• hi i6 ^©m^ ' a* & ito mmmmmmm 

18 



$tnm%t - ffim&mmm > « in w ito §ijffif£s«tM^ 



lit 



t^i^ffl ito ^ejmsM^H ' ito MBjm^» 

J^I^^SWJ^S^W In £ GaAs ffimj&Z.W.U&'n M ' 



@^^M^i?S^fRlS. In ilg^fft 



&mm®. ito 

tib^mrn ' AiGainP ft m 5: & yt m $1 wj ' m@ 



ip m 



^iiffi * ^iftgi^Fiin ' ^§ ito mwmmmz. in 
«f^BP#iiSiifT - mimm 16 ^uf^ • m^^^-M^i^ 
in mmftffij&Mnmmjjfam^J:%t--fez : ^m > 

• m^tum 16 s:©m7K • {£*@^£-Jt?g£: in^^^ffi^ 

ifcb±§-£r ' ffl 16 4j . & « & g jff 23 ito 
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ZEfrMiEttj in mmm c A > sn jtt ti s « £ x ^ ira s a? in » 

c B m ' «*?stg{» c B /c A 0.8 j^t ' 
ftmmmz. in mmfrfazi5^m?Tmmmmmmm • m c B 
/c A mm 0.8 u# . sp & s? 3fs # si » ^ mmfritiffittnijzm 
mitm^ 2. - x • 

lRj£*&j£#flKIn ^ Ga £ ft ffli ) ' RT If £ - it £ J¥ ft # 

frj « j is «j m mmnmm • — aj^n^i^ — ^k^w*^*? 

(Secondary Ion Mass Spectroscopy; SIMS) » J*L fit H # $6 
^tif (Auger Electron Spectroscopy) > X |jf j& 3fc % ? ft % (X- 
ray Photoelectron Spectroscopy; XPS)^ jWJ %U |S M ^ fjf ^ 
S* 2fc JUG* SO 56 • 

ITO ^SBJ«@M^^#Pf!f5fi^ In ft J? 
■ ^ In In H Ga £ If ft g £ JK ^ tb > & 0.1 & ± 0.6 

j^t«^ ' iat^Asaisifj^ftjFfttiaiffjtha in mm 

• In rSS^^ 0.1 Bf . mffiS^-J»5:gf»« 

mmi&^mwmn^jE^ » 0.6 b$ . Hm^^-^jt 
m a ^ jw 5: & « ^ si -a- m st m it m 3t an m » fs # a s & 

/fb«jftE*#«fMEf&;*: 0 51 > m@^-£-Jf £!H ito 3lHj« 

@jW£3£#Pfif}£^ In MM ' £X In m In H Ga SL-g-fffftftS: 

IS? it ' fi&ffi6^$nOT3fitt£flK(0.i &± 0.6 j^T)»S » 

wiwmmmm no mmnmmzm&mziftmmz. in mm 
c B m 0 . -fcwtMim ' $nm i7^tp > 5*«@^^jf ^ hoi 

WnmfflMJ& InGaAs jf > K M l& SB ^> jf GaAs /f £#Sig 
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ito . mmmm - mmmmmitm^m,itmm • m ito 
mi ' mmm^Mj&j&M^ ±mnm in it^M^ 

m • Jtb# ' HSlfcbSms > fgsi-^^^f£ ito ^HJ«@ 

• ' JftfiFStBJ^ 600°CJ^± 750°CJ^T£ 

W^mmn • ^l?ft«3S»««3a 750°C > In ffltffcM GaAs 9 £. 

»f^3is#^f#iii^: ' fiig^i^^ in mm^nmmi 
• >i ' in ft£taff ' ^w^a»»ffl»^*ffi»^j»jps 
^iqis: in mwifrm - ^t^fRi^ • ws$*&*ffig£-j*ffc« 

7te£G/f £ B H H f&3ll=r^^ • Ith^f ' # In fflEifeS GaAs Jf ^ ^ 

jifTBt ' mnmm'Smz.mmmmm. » ito iHiiit ^ 

in j&tesg ■ nfu^S^^«@^«PIfS±# • si — • # 

^0ii$n±2ft^^^^#Bf • ITO £«,#t«iftM GaAs mm 

isiift ■ m7nft7£$mnm&n±& • ft - # « # « sc 

famm ' f 0#Sffntf ito MBJ*@M^«Pl^Bft • £ 

— £BJ ' ^iiMS^FI 600°CH# > In affeS GaAs Jf It 

f^^SBf m ' ft $? £ tB 89: 5£ £ 5 g>&± 120 &\>x 
SUSIE S!S 120 f^^fS - #SUf SlM^Si 

i£_hMBf * In atffc£ GaAs jf £ It tfe » « Ifr 9 fff ill ' 

mmcmzu - m 300 ^isg.±))- ^-^m • mmmmm 



31 
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5 g>WSS ' In &tfc£ GaAs Jf £ « ffc » ^ j£ • 

j^t - # ram ram 5* • i& # « £ * je i® • 
(*Jte^j» i) 

%$ffi#]Ml&m • #3fe7t;{^ 100 . n SI GaAs J?£if|£& 

(i^T ' fBf*SS*g)l £H 1 ±mm± ' Mig n m GaAs jjg^ 
J» 2 7£j£W»*feJ*a$ 24 - ^ ' 5£ gf » 3fe J* SB 24 £|f 1 ±^ 
' ^^Wf^^«ffiS-a-M5: InGaAs Jf 7 H f£ & ft ft ^ 
S0J«@/f ITO SHJSflS 8(&jfctJH#) > ifcb^f • 5* ITO 
S^ISJI 8 £ * §§fc SB ' EKWfll3fc&£'«ffi&J»i& 

* & au mm^^m^m \e . » s^is 1 2 

^mmm ' ^^si^t ft Au-Ge-Ni -^-^^^jua/^ * m 
i^mummz.mmmmm 15 - 

jttA > ito mwnmm s . ^j^kxs3^m$b 24 

InGaAs Jf 7 - ^ £ 16 IE T # IE j$ £ }fc It ffi * « ^ N £ M 

l IE # * M 5fe J£ j£ > M«a#1£«J«^^^E^jgH3fcftfaiJI 

Wt^JtM 2 mm o , §£|g 2 lE^c^ InGaAs Jf 7 - ffi 

m m- m be % m # ^ m, is & s ^ ^ & £ ^ m - a jtt > £ 

InGaAs Jf 7 j£ # 7^ IE *S& * > ITO BJ§ « fl Jf 8 f^|5i^^ 

jf «b 24 mmmm-zmm • 

$01 2(a)~(c)0f7F ' InGaAs Jf 7 2_]&]&Wm ' If ft 



ito mmnmm 8 ^m^^m^n^m • Ri«»3teJ»« 24 

^t3feM^^ft ' l-^Tfe^ InGaAs jf 7 £#^j£liE#i% 
^JlfttJfcti 0 II 2(a){^ InGaAs jf 7 £ ff^ f£ IS & IS ft ifc & £ 
#!i ' (b^lfflS 3 ^^ InGaAs jf 7 £ fl£ ^ IE ' 91 IrI ^ M 
^^f^I^^Sf^^^J ° H — ' (c)S(IH(a)«R • 
InGaAs jf 7 £ j£ IB # fl? J* W # ' W # tfc Jf* 
Iff « # ffe j£ # 3£ * 2. 0!l ' Jtfc* ' WW InGaAs jf 7 

' #3fcJf 24 • ffi«-JI(Al x Ga I _ Jl ) y In 1 _,P £ B H H • * 

n i ita^ai 6> m 2 mnm&mm 4 > 1 
mnm&mm 6 jam 2 in^ii 4 ^Fum^'&Jt 5 m 

y P iS It ffi 18 £ i£ 13: » 5(fIS » O^x^ 1 * 0.45 5Sy^ 0.55) 
' P M (Al x Ga,_ x ) y In,_ y P 6 H n ?|J (Al x Ga,_ x ) y In,_ y P 

4 iPJ^^^5l«fSi • HI 1 £^70^ 100 * > ^ 
ITO ^Hjmil/ff SilBIf pi AlGalnP ^ S jf 6 - 
«@jf 15 {PJJiettW n M AlGalnP fell 4 » H Jtfc ' IIS 

14 £ ito SH^SSf 8 HIE.' jfcfcfl* • ^#it#i#^6 
■ jtfc A ffi II £ r ^ » * j ' ffi * * r ^ * S ^ fx £ * ® Z- 

m in j - m # £ - w « s ± ' w & m m a » a £ 
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